Lysostaphin eradicates established Staphylococcus aureus biofilms in jugular vein catheterized mice.
Staphylococcus aureus infections associated with indwelling devices can be very difficult to treat due to the recalcitrant nature of bacterial biofilms to conventional antibiotics. Lysostaphin has been shown to clear S. aureus biofilms in vitro, and in this study we determined whether lysostaphin could also eradicate established S. aureus biofilms on implanted jugular vein catheters in mice. Jugular vein catheterized mice (four to six per group) challenged with S. aureus developed multiorgan infection and biofilm infections on the catheters. The infected mice with established biofilms received various doses of recombinant lysostaphin through the catheters, administered up to three times daily for up to 4 days. Some mice also received lysostaphin combined with nafcillin. Following treatment, mice were sacrificed and cfu on the catheter and in the liver and heart were determined. In another set of experiments, implanted jugular vein catheters in mice were pre-instilled with lysostaphin to determine whether this pre-treatment would protect the mice from biofilm infection. Lysostaphin administered at 15 mg/kg in combination with 50 mg/kg nafcillin three times per day for 4 days eradicated established S. aureus, including methicillin-resistant S. aureus, biofilms from implanted catheters and sterilized heart and liver infections of S. aureus-infected mice. Furthermore, a single pre-instillation of 10 mg/kg lysostaphin in catheters completely protected catheterized mice from a subsequent biofilm infection. These results demonstrate that lysostaphin is an effective treatment as well as prophylaxis for S. aureus biofilms on indwelling catheters.